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Data Mining  has  emerged  as  an  important  research  area  and  assoc iat ion 
rule  mining becomes  one o f  the  most  a tt rac t ive  tasks  o f  data  mining ,  
never the less ,  there  are  s t i l l  s ome unso lved  problems.  A prob lem o f  c lass i ca l  
assoc iat ion ru le  mining a lgor i thms i s  th at  they are  most ly  l imited  to  dea l  
wi th  a  re lat ive  smal l  s i ze  o f  databases ,  in  the  number  o f  records  and in  the 
number  o f  at tr ibutes  as  we l l .  However,  the  rap id  deve lop ment  in  the  
database  techno logy,  espec ia l ly  in  the  s torage  capac ity  has  rea l i zed  the  
databases  wi th the  s i ze  o f  t erabytes ,  conseque nt ly  the  current  databases  
may a lso  have  a  huge  number  o f  the  at t r ibutes .  
 
Most  o f  the  convent ional  assoc iat ion  rule  mining methods  are  not  appl i cab le  
to  such  a  huge amount  o f  data .  Espec ia l ly,  t hey are  inef f i c i en t  f or  deal ing  
wi th  a  large  number  o f  at tr ibutes  in  a  database ,  showing poor  per formance  
at  running t ime and genera l ly  they  are  unable  to  obta in assoc iat ion ru les .   
 
Recent ly,  severa l  a lgor i thms for  extract ing assoc iat ion ru les  have  been 
found in  the  l i tera ture .  In  genera l ,  they produce  thousands  or  mi l l ions  o f  
rules ,  therefore ,  the  very  cha l lenging prob lem is  how to  se lec t  the  most  
interest ing  assoc iat ion ru les  f rom a  large  number  o f  them wi thout  l os ing  
important  knowledge .  In  other  words ,  the  generated  ru l es  are  o f ten not  on ly  
very  large  in  terms o f  the  number  o f  ru les ,  but  a lso  complex  and hard ly  
unders tandable  f or  users .  Most  o f  the  ru les  are  redundant ,  i rre levant  or  
obv ious .   
 
The a im of  th is  thes is  is  t o  propose  an  improved  method f or  mining and  
pruning  assoc iat ion rules  based on evolut ionary computat ional  methods  
such as  Genet i c  Network Programming  (GNP) ,  Genet i c  Algor i thms  (GA)  and  
Genet i c  Relat ion  Algor i thm  (GRA) .  The improved  method means  the  
combined use  o f  GNP and  espec ial ly  des igned  GA in  order  to  extrac t  
assoc iat ion ru les  f rom large  and dense  databases  wi th  a  huge number  o f  
at t r ibutes .  Each  o f  these  evolut ionary  methods  works  in  i ts  own process ing 
l eve l  and they are  h ighly synchronized  to  ac t  as  one  sys tem .  
 
Then,  s ince  not  a l l  the  ru les  extracted  are  important  for  users ,  a  new 
method  based  on an  evo lut ionary  a lgor i thm named  GRA is  proposed in  order  
to  se lec t  the  most  interest ing  assoc iat ion  ru les .  The a lgor i thm i s  extended  
and  improved  to  become  a  two-phase  pruning  system by the  use  o f  a  
combinat ion  o f  s tat i s t i cs  and GRA.   
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Furthermore ,  to  demonstrate  the  usefu lness  o f  GRA as  a  se lect i on method,  
GRA i s  appl ied  to  Web mining ,  where  one  o f  the  major  prob lems i s  the  poor  
qual i ty  o f  the  in format ion ret r ieved because  o f  the  lack  o f  per forming  
add it i onal  computat ion over  the  result s  in  s tandard  search engines .  
 
The out l ine  o f  th is  thes is  i s  as  f o l l ows :  
Chapter  1  descr ibes  the  research  background,  prob lems o f  the  current  
assoc iat ion rule  mining  and  pruning  a lgor i thms ,  mot ivat ion ,  ob jec t ives  and 
out l ine  o f  the  proposed  mode ls .  
 
Chapter  2  presents  the  combined  method  o f  GNP and  GA.  The  convent ional  
assoc iat ion ru le  mining  method  based on  Genet ic  Network  Programming  and  
the  reasons  o f  se lec t ing  a  GNP -based method  are  a lso  exp la ined.  The  bas i c  
s t rategy o f  the  proposed method cons is ts  in  the  d iv is ion  o f  a  large  and dense  
database  into  many smal l  databases .  These  smal l  databases  are  cons idered  
as  ind ividuals  and f orm a  populat ion.  Then ,  the  convent ional  GNP-based  
method  i s  app l ied  to  extract  assoc iat ion  rules  f or  each o f  these  ind iv iduals .  
F inal ly,  the  populat ion  is  evo lved through severa l  generat ions  us ing  GA wi th  
spec i f i c  genet ic  operators  cons ider ing  the  acquired  informat ion .  In  the  
proposed method ,  two complementary  process ing  l eve l s  are  def ined :  Globa l  
Level  and Local  Level ,  each  with i ts  own independent  task  and process .  In  
the  Globa l  Level ,  main ly  GA process  is  carr ied  out ,  whereas  in  the  Loca l  
Level ,  the  convent ional  GNP based mining  method  is  carr ied  out  in  para l l e l  
and  they generate  the i r  own  loca l  poo ls  o f  assoc iat ion ru les .  
 
Chapter  3  d is cusses  how to  se lect  the  most  interes t ing  assoc iat ion ru les  f rom  
a  large  set  o f  them  us ing  GRA.  Recent ly,  severa l  assoc iat ion -ru les -based  
c lass i f i cat ion  methods  have been proposed ,  and  these  a lgor i thms  may quickly  
generate  accurate  rules .  However ,  the  generated  ru les  are  o f ten very  large  in  
terms of  the  number  o f  ru les  and  usual ly  complex  and  hard ly  understandable  
for  users .  Among a l l  the  ru les  generated  by  the  a lgor i thms,  on ly  some of  them 
are  l ike ly  to  be  o f  any interes t  to  the  domain expert  analyz ing the  data.  
The proposed a lgor i thm eva luates  the  re levance  and interes t ingness  o f  the  
d i scovered assoc iat ion rules  by the  re lat ionships  between the  ru les  us ing  a  
spec i f i c  measure  o f  d is tance  among them g iv ing  a  reduced se t  o f  rules .  
S imulat ions  result s  have  demonstrated  that  th is  smal l  rule  set  is  accurate ,  
s ince  i t  has  at  l eas t  the  same c lass i f i cat ion  accuracy  as  the  complete  
assoc iat ion ru le  set .  The smal l  ru le  se t  i s  a lso  interest ing  because  o f  the  
d ivers i ty  o f  ru les  and  i t  i s  comprehensib le  because  i t  i s  more  understandable  
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for  the  users  s ince  the  number  o f  a t t r ibutes  involved  in  the  ru les  is  a l so  
smal l .  The e f f i c i ency  o f  the  proposed  method i s  compared wi th other  
convent ional  methods  inc lud ing GNP -based  mining us ing ten  dat abases  and  
the  exper imental  resul ts  show that  i t  outperforms others  keep ing a  good  
ba lance  between the  c lass i f i cat ion accuracy  and the  comprehens ib i l i ty  o f  the  
rules .  
 
Chapter  4  introduces  an extens ion o f  the  method proposed in  Chapter  3  by an  
integrat ion o f  s tat i s t i cs  and GRA in order  to  deve lop  a  pos t -process ing  
method f or  pruning assoc iat ion ru les .  The algor i thm is  ca l l ed  2 -Phase  
Pruning  Method  (2-PPM)  and i t  i s  carr ied  out  in  two  phases .  In  the  f i rs t  
phase ,  the  average  matching  degree  o f  data  with ru les  i s  ca lcu lated  and i f  i t  
i s  less  than  a  thresho ld  va lue ,  then the  ru le  is  pruned  because  i t  i s  
i r re levant .  In  the  second phase ,  GRA se lec ts  the  most  interes t ing  ru les  
among the  remaining ru les  in  the  prev ious  phase  cons ider ing the  d i s tance  
between ru les .  The advantages  o f  the  proposed method are  demonstrated  
us ing several  rea l  datasets  and i t  i s  compared wi th other  convent ional  
methods  inc lud ing  GNP -based mining in  terms of  predi c t i on accuracy  and  
t ime consumption.  Result s  have  shown that  the  2 -PPM is  e f f i c i ent  s ince  i t  
reduces  dramat i cal ly  the  pruning process ing t ime and i t  i s  re l iable  because  a  
smal l  ru le  se t  is  produced ,  which is  accurate  and comprehens ib le .  
 
Chapter  5  descr ibes  a  nove l  app l icat ion o f  GRA to  Web mining in  order  to  
f i l ter  out  the  in format i on  re tr ieved  by  a  convent ional  web  search engine .  
The proposed  method  performs  an  add it i onal  searching  f or  documents  
depending on user ’s  interests  and  opt imizes  the  important  re lat ionships 
between web  hyper l inks  in  web  pages  by  evo lut ion to  se lect  only  the  most  
s imi lar  hyper l inks  with  respec t  t o  the  user ’s  query.  The  result s  l ead  to  the  
pages  o f  qual i t ies  that  are  s ign i f i cant ly  better  than  those  o f  s tandard 
search engines .    
 
At  las t ,  s ome conc lus ions  are  g iven  f or  descr ib ing the  main achievements  o f  
th i s  t hes is .  Genera l ly  speaking ,  the  s imulat ion results  have  shown that  the  
proposed  algor i thm s  extrac t  assoc iat ion  rules  f or  large  databases  
e f fec t ive ly,  then only  the  most  re levant  ru les  are  se lected  wi thout  l os ing 
pred i ct ive  accuracy  and  increas ing  the  comprehens ib i l i ty,  meanwhi le  the  
redundant  and  uninteres t ing  ru les  are  pruned .   
